Coronary artery disease (CAD) is the leading cause of death in both sexes worldwide, and becomes number one killer in women due to many factors including increase in traditional risk factors, delays in apparition of symptoms, under estimation of diagnosis test and treatment. Our study aims to identify risk factors for coronary artery disease among women with chest pain underwent coronary angiography during years (2010-2013) in cardiology center. The study design is an observational among 688 women-aged 32 -96 years; the mean age of our study population is 61 years. Risk factors are abstracted from patients' files. Women with documented coronaries disease tend to be older, have higher, systolic blood pressure, serum level of triglyceride, and impaired clearance creatinine. 59.4% of them are menopause with higher prevalence of hypertension and diabetes (58.6% and 63.6%). Significant positive association is found in women with myocardial infarction, unstable angina, stable angina and presence of obstructive coronary artery disease respectively (89.6%, 82.3%, 59.1%) in opposite women presented with atypical chest pain have high prevalence of normal coronaries (95.7%). About 57.6% have more than three risk factors, and 55.3% are obese or overweight. In addition, 42.1% of them have impaired systolic function. We conclude that cardiovascular risk factors are highly prevalent among Palestinians women in Gaza and the combination of risk factors is common. Interventions to minimize CAD in our population are needed.
Introduction
Since 1997, awareness of women recognizing heart disease as the leading cause of death has mildly increased from 37% to 54% in 2009 [1] . It is now estimated that 1 of 2 women will die of heart disease or stroke in united state, compared with 1 in 25 women will die with breast cancer [2] - [4] . In Europe Cardiovascular, disease kills a higher percentage of women (55%) than men (45%) [5] , due to sudden cardiac death prior to hospital arrival compared with men [6] . In Palestine, the burden of cardiovascular disease (CVD) increased. CVD was the first leading cause of death among Palestinian population in year 2013 [7] . But there are not many studies describing the presence of CAD in women undergoing coronary angiography (CAG). During the past years, several studies reported gender difference in the epidemiology, clinical manifestation, diagnosis, management and prevention of coronary artery disease (CAD) [8] , and a greater mortality rate was noted in women [9] [10] . Women with ischemic symptoms are less likely than men to be referred for CAG and vascularization procedure and are diagnosed and treated at later stage, which results in a worse prognosis and increase mortality [11] - [14] . According to Framingham study, women have more frequent, episodes of angina, higher rate of hospitalization, high prevalence of myocardial infarction mortality, and higher rate of heart failure [15] [16] . Many studies have shown that women tend to differ in their presents symptoms. They have more atypical symptoms than male, which makes the diagnosis more difficult, with higher incidence of normal coronary arteries in catheterization procedure [17] . However, non-cardiac reasons for chest discomfort should be evaluated only after coronary disease has been ruled out [18] .
The rate of CAD increases as the number of risk factors increases. Women with two or more risk factors have more prevalence of CAD compared with women without risk factors (50.2%, 8.2%) respectively [19] .
This observational study was undertaken to define risk factors, symptoms of clinical presentation, and angiographic characteristics in women patients with chest pain admitted to cath lab in Gaza.
Methodology
An observational study included 862 female patients presented with chest pain underwent coronary angiography during years (2010-2013) at al Hayat center private cardiology clinic in Gaza. Angiographies had been performed by a cardiologist and scored for coronary vessels stenosis. Luminal stenosis more than 50% at least in one vessel was considered as CAD, the number of involved vessels considered as the level of severity [20] . We gathered data on number of variable, including demographic, such as age, height and weight, characteristics such as CAD risk factors, family history, hyperlipedemia, Hypertension, Diabetes mellitus. Also data included presenting symptoms, such as myocardial infarction, stable or unstable angina, and atypical chest pain defined as nonexertional or prolonged discomfort unrelieved by rest. Cigarette smoking was excluded because it is not accepted practice for women in our society. Clinically we abstracted data about systolic and diastolic blood pressure, Electrocardiograms (ECG), echocardiography to evaluate left ventricular function. laboratory test including fasting blood sugar (FBS), triglycerides (TG) level, total cholesterol level, hemoglobin, and Clearance creatinine calculated according to Cockgroft-Gault equation (140-age) × weight (kg)/72 × serum creatinine (mg/dl) multiply by 0.85, were collected. All data were obtained retrospectively from the patients files. Exclusion criteria were congenital heart disease, valvular heart disease, prior cardiac surgery or percutaneous coronary intervention. Overall, 174 participants were excluded. Therefore, we included 688 cases aged 32 -96 years at the time of study presented to the center to perform coronary angiography for the first time. Statistical analyses were performed with SPSS (20.0), numerical variable were reported as the mean ± SD, and categorical variables were presented as comparison between the study and control group. Chi-square test, t test and Anova were used to compare means between different groups; Logistic regression analysis was performed to determine the independent predictor of CAD. All test of statistical significance were considered significant at 0.05 levels. The ethical committee (Helsinki) in Gaza approved the study.
Results
Our study population number was 688 women, in "Table 1" catheterization data showed that 55.2% had significant CAD that was defined as ≥50% luminal narrowing, and 44.8% had no coronary artery disease, the mean age of study population was 61 years. Women with obstructive CAD tend to be older compared to women with normal coronary respectively (63.6, 57.9) and the difference was statically significant (P value < 0.001). There was no difference in the mean BMI between the two groups indicating that the severity of obesity was the same. women with documented CAD had higher Systolic blood pressure, serum level of triglyceride, and impaired clearance creatinine and difference between means for all these indicators reached statistical significant level (P value < 0.001). Minor difference was noted between the two groups in diastolic blood pressure, total cholesterol level and hemoglobin level. To continue our results, menopause was found among 59.4% of subject group vs.
40.6% in control group and our data found that menopause women have the chance 3.2 times to develop CAD and difference between the two means reach statistical significant level (P value < 0.001). Hypertension and diabetes were higher in CAD group respectively (58.6%, 63.6%) and the risk for these two risk factors were (2.1, 2.4) the difference was statically significant P value < 0.001. In addition significant Positive correlation was found in women with myocardial infarction ,unstable angina, stable angina and presence of obstructive coronary artery disease respectively (89.6%, 82.3%, 59.1%) in opposite women presented with atypical chest pain had high prevalence of normal coronaries (95.7%), the difference between groups reached a statistical significant level P value less than 0.001. Also 64% of women with approved CAD had an abnormal ECG findings compared with women normal ECG and the difference was statistically significant P value less than 0.001 OR (CI) was 2.7 (1.9 -3.7). Left ventricular function estimated by EF was better in women with normal coronaries than women with CAD respectively (57.9%, 42.1%) OR (CI) was 2.6 (1.93 -3.5).
To continue our summary statistics presented in " Table 2 " women with unstable angina and myocardial infarction tend to be older than women with other clinical presentation and the difference did not reached a statistical significant level, (P value = 0.063). The prevalence of HTN was higher in women with unstable and stable angina (88.2%, 86.4%), respectively. However, diabetes mellitus and menopause were more prevalent in patients with myocardial infarction and unstable angina (68.8%, 94.4%), (68.6%, 92.3%) respectively, also we observed that impaired systolic left ventricular function was more present in patients with myocardial infarction and unstable angina (74.4%, 45.5%) respectively, and all these relative risk factors represents statically significant difference. In addition, there was minors' difference in other risk factors like high level of Triglyceride, Cholesterol level and BMI ≥ 25 kg/m 2 .
In Table 3 , we studied the relationship with cluster of risk factors and number of vessels disease, based upon, the results of coronary angiography. We gather the major significant risk factors such as Hypertension, Diabetes, high TG level, and menopause. Patients with no risk factors, had (4.5%) normal coronary, and (2.6%) one vessel disease, however women with one risk factors had 17.9% normal coronaries (7.1%) one vessel and (9.3%, 6.5%) two and three vessels disease respectively. Also, we noted that when the number of risk factors increase the number of vessels disease increase (multivessels define as ≥50% narrowing in at least two vessels), and all of these variables represent statistical significant level P value < 0.001. In addition, Table 3 demonstrated the relationship between number of stenosis vessels and the clinical presentation, we noted that 65.6% of patients with atypical chest pain had normal coronaries; an only 2.6% had one vessel disease. Study population how had myocardial infarction, had high prevalence of coronary disease (25.3%, 33.9%, 30.6%) respectively, and only 4.2% had normal coronaries; this is due to early thrombolytic therapy. In other hand, patients with unstable angina had multivessels disease, and most of patients with chronic stable angina had one vessels disease (28.6%), mostly these patients are under aggressive anti anginal medications including statine. The difference between different data was statistically significant P value < 0.001.
All the variables proved to have statistical significance association with the occurrence of CAD are included as independent variables in the logistic regression analysis demonstrated in Table 4 and the results revealed that age and diabetes are working independently on development of CAD in women. 
Discussion
Our study analyzed data about population of patients attended coronary angiography service in Gaza, with mean age 61 years. Women with documented CAD tend to be older with mean age 64 years. Many study are in line with our results and showed that advancing age is a risk factors of CAD in women >55 [8] . The National cholesterol Education Panel adult treated Panel Ш (NCEP ATPШ) consider the age of 55years as a risk for women [21] . In Nurses' health study in USA, the age adjusted relative risk for non-fatal myocardial infarction and fatal CAD among female with a parental history of acute Myocardial infarction before age 60 years were 2.8 and 5.0 respectively indicated age as risk factor for CAD [22] . The prevalence of CAD in our study population was 55.2% compared to 44.8% with normal coronaries, our findings come in according with a study found in India among 500 subject in 2013 with similar study population reported a prevalence of obstructive CAD 55.8% and normal coronaries 44.2% [23] . Traditional cardiac risk factors are highly prevalent in women. In our study, women with CAD have high distribution of Hypertension (58.6%), with a risk of 2.1. According to a previous review article, hypertension is associated with two fold to threefold increase risk to develop CAD. The same finding was reported by Wenger where prevalence of hypertension increase with age and reach 65% in women with age >65 years [24] . This could be explained by the fact that hypertension is associated with adverse changes in the structure and function of arterial walls lead to Left ventricular hypertrophy and Ischemia [25] . Diabetes mellitus is the most important risk factor for CAD, the presence of diabetes in women increasing CAD risk by 3 -7 folds compared to 2 -3 folds increase in diabetic men [26] . In our study, diabetes was two times higher in women with CAD compared with normal coronaries, Logistic regression shows that diabetes is working on CAD independently from others factors including in the model. In addition, different study showed that women with diabetes have a greater than three fold increase in CAD risk than non-diabetic women [26] [27] , and CAD mortality in women is 3 -5 times higher in diabetic compared to non-diabetic [24] [28] and 3-fold higher relative risk for all cardiovascular mortality in women compared with men [29] . Furthermore, Diabetes is a predictor of atypical presentation of acute myocardial infarction in women and different researches suggests that shortness of breath may be an important acute coronary syndrome symptom in women with diabetics [30] [31] . These two risk factors were found in Palestinian study in 2013 in patients with CAD that showed high prevalence of hypertension and diabetes in women 74.3%, 65.7% respectively [32] . Regarding the obesity, the majorities of our study population are obese and has BMI more than 35 kg/m 2 , and obese women are at higher risk for CAD than overweight but the differences were not statistically significant, probably due to Sedentary, Poor diet, and economic crisis. In United state (USA), 22% to 37% of women are obese (BMI > 30), and 7% having a BMI ≥ 40 kg/m 2 [33] , Increase weight is positively associated with increase CAD risk and mortality in women [33] [34] . Nurses' health study demonstrated a strong positive relation between obesity and risk of CHD during 14 years of follow-up [35] . In the Framingham heart study, obesity increases the risk of CAD by 64% in women, as opposed to 46% in male [36] . High levels of triglyceride are a significant risk factor of cardiovascular disease in both sexes, but more for women [37] . Reardom et al. found that plasma concentration accounted for 16% of the variation in scores for the severity of atherosclerosis in women [37] . Elevated TG has been shown to be a greater risk to women than men [17] [24] [38] [39] . All these data are in line with our results that shows high level of TG In patents wit documented CAD. Other risk factors are unique for women such as menopause; the average age of menopause worldwide is 52 years [24] , and the risk of angina increases in menopause women when it occurs early [40] . Our data showed that 85.2% of study population was menopause and the prevalence was higher in CAD group with a risk of 3.2, controlling for age by logistic regression reduce the role of menopause as a risk factors for CAD and kept age as the main risk factor. Impaired left ventricular systolic function and electro cardiogram, abnormality analyses are more prevalent in our results among patient with CAD with a risk of 2.5 approximately.
Symptoms in women undergoing coronary angiography constitute a serious clinical scenario, in other hand, women with typical or atypical chest pain symptomatic (non-evectional or prolonged discomfort unrelieved by rest) have calculated obstructive CAD less than men [41] , and 50% of them do not have obstructive CAD [20] [42]. The most common presentation of obstructive coronary heart for women is atypical symptoms such as dyspnea, palpitation weakness, indigestion, and chest pain as a feeling of fullness [43] [44] . Most of these patients with normal coronaries, the chest pain can be attributed to syndrome X caused by micro vascular dysfunction, which is present in one-half of women with chest pain [45] . Chest pain typical of angina pectoris is less likely to be associated with obstructive CAD in women than men [40] [46] . For example, a study done in cardiothoracic center in London shows that 41% of women referred for chest pain, who underwent coronary angiography were found to have normal coronaries arteries compared with only 8% of male referred for similar circumstances [47] . Also in CASS study (coronary artery surgery study) include multicenter and randomized controlled clinical trial demonstrate that 50% of women undergoing coronary angiography for chest pain had either minimal or normal coronary artery narrowing [48] . In 1997, a study among population based registry of Coronary heart disease events in Jerusalem provide specific data showed that the rate of acute coronary events in Palestinian women were 2 -4 times those in Jewish women living in Jerusalem, Palestinian women had an increase risk to acute coronary events with Normal coronary angiography [49] . In a recent study from 600 USA hospitals (2008), in patients with ACS, the risk for obstructive CAD were 50% lower for women compared with male [50] . Reis et al. and WISE studies demonstrated that micro vascular dysfunction could be identified in a large cohort of women (50%) with chest pain in the absence of coronary lesion due to abnormal endothelial function [44] [49] . Notably, a recent study demonstrated that 30% of women with chest pain, normal coronaries and endothelial dysfunction develop obstructive CAD during 10 years follow up [50] . For female with ACS or STEMI 10% to 25% have no obstructive CAD [51] - [53] . Our data are in line with previous studies cited and demonstrated that women presented with atypical symptoms have 95.7% normal coronaries, in opposite patients with documented (Clinical, ECG, ECHO) ACS such as myocardial infarction, unstable angina and stable chronic angina has significant coronary lesion. However, non-cardiac reasons for chest discomfort should be evaluated only after coronary disease has been ruled out [54] . More than 80% of middle women have more than one, traditional risk factors [55] . In our study population (12.2%, 27.9%, 57.6%) respectively have one, two, more than three risk factors and only 2.6% without risk factors. Significant CAD is seen in 55% of women with more than 2 risk factors in study done by Dave et al, among Indian women undergoing CAG and showed greater proportion of three-vessel disease (39.6%) than two vessel diseased (12.9%) and single vessel disease (15.8%) [56] .
In contrast, our study shows that multivessels diseases (more than 2 vessels) are presents in patients who have more than three risk factors and suffering from unstable angina.
Limitation of Study
This study was a record based for the available risk factors in patients file that could be exposed for in accuracy of the results recording. Our second limitation was inclusion of Cigarette smoking because it is not accepted practice for women in our society.
Conclusion
Women affected by CAD are of great concern; more researches are needed to understand how this disease affects women and how morbidity can be presented in our population. Education early, aggressive control of risk factors, rapid access to diagnosis and serious treatment need to prevent cardiovascular events and will directly benefit women so further benefits to male.
